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Objectives. This study determined trends in diabetes prevalence among young Amer-
ican Indians and Alaska Natives.

Methods. American Indian and Alaska Native children (<15 years), adolescents (15–19
years), and young adults (20–34 years) with diabetes were identified from the Indian
Health Service (IHS) outpatient database. The population living within IHS contract
health service delivery areas was determined from census data.

Results. From 1990 to 1998, the total number of young American Indians and Alaska
Natives with diagnosed diabetes increased by 71% (4534 to 7736); prevalence in-
creased by 46% (6.4 per 1000 to 9.3 per 1000 population). Increases in prevalence
were greater among adolescents and among young men.

Conclusions. Diabetes should be considered a major public health problem among
young American Indians and Alaska Natives. (Am J Public Health. 2002;92:1485-1490)
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can Indians and Alaska Natives. Additionally,
we describe initial efforts in affected commu-
nities to address prevention of diabetes
among young people.

METHODS

Established in 1955, the Indian Health Ser-
vice (IHS) is the agency of the US Public
Health Service responsible for providing
health care to American Indians and Alaska
Natives.11 Of the estimated 2.4 million Ameri-
can Indians and Alaska Natives in the United
States in 1998,12 1.46 million (61%) resided
in IHS contract health service delivery areas.
Out of this group, approximately 1.40 million
(96%) used IHS or tribal facilities for their
health care.13

The IHS outpatient computerized data-
base contains clinical and demographic in-
formation on outpatient encounters—includ-
ing laboratory and pharmacy data—in 550
IHS and tribal health facilities. The facilities
are grouped into 151 service units.11 After
we excluded missing or incompletely re-
ported data, we analyzed IHS outpatient
data from 105 service units, representing ap-
proximately 84% of the IHS population. We
used the IHS database to identify American
Indians and Alaska Natives younger than 35

years with at least 1 of the 10 diagnostic
codes for diabetes according to the ninth re-
vision of the International Classification of
Diseases (Clinical Modification, codes
250.0–250.9) for each fiscal year from Oc-
tober 1, 1990, to September 30, 1998.
Compared with chart review, 1 diagnostic
code for diabetes from the IHS outpatient
computerized database identified diabetes
cases a sensitivity of 92% and a specificity
of 99%.14 The data for fiscal year 1998 are
provisional and subject to change; in past
years, however, the change between provi-
sional and final data has been approximately
1%–2% (Steve Kaufman, MS, August 23,
2001, telephone communication).

Population data from the US Census Bu-
reau were used to determine the number of
American Indians and Alaska Natives who
resided in IHS contract health service deliv-
ery areas; these individuals may or may not
have received care at an IHS or tribal health
facility.11 We used these population data and
the number of persons younger than 35
years identified in the IHS database with di-
agnosed diabetes to estimate the age-specific
prevalence of diabetes among American Indi-
ans and Alaska Natives younger than 15
years and aged 15–19, 20–24, and 25–34
years. Prevalence estimates were age-adjusted

)Type 2 diabetes has been recognized as a sig-
nificant public health problem in American
Indian communities for almost 40 years.1,2

The Pima Indians in Arizona have the highest
recorded prevalence of diabetes in the
world.3 Compared with other US populations,
American Indians and Alaska Natives have
been disproportionately affected with dia-
betes since the early 1960s,1 and its increas-
ing prevalence in this population has been
documented since 1983.2,4

Although type 2 diabetes has traditionally
been regarded as a disease of adults,5 its
prevalence among children and youth has
emerged as a public health concern for Amer-
ican Indian communities.6 As early as 1979,
young Pima Indians were noted to have a
high prevalence of type 2 diabetes.7 More re-
cently, the emergence of type 2 diabetes
among children and adolescents has been de-
scribed in other US populations, such as Afri-
can Americans and Hispanics, and among
Canada’s First Nations.8 The American Dia-
betes Association issued a statement in 2000
alerting the health care community to the
growing problem of type 2 diabetes among
children and adolescents.9

Among American Indian and Alaska Na-
tive adults, diabetes is a major cause of mor-
bidity (such as blindness, kidney failure,
lower-extremity amputation, and cardiovascu-
lar disease), disability, decreased quality of
life, and premature mortality2 as well as a
major cause of congenital anomalies, malfor-
mations, and perinatal death.10 Little is
known, however, about the prevalence of dia-
betes among young American Indians and
Alaska Natives in the United States and how
this prevalence varies geographically.

The purpose of this study was to determine
the magnitude of this public health problem
and to document national and regional trends
in diabetes prevalence among young Ameri-
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TABLE 1—American Indians/Alaska Natives Aged <35 Years With Diagnosed Diabetes 
and Prevalence of Diagnosed Diabetes, by Age Group and Sex, 1990–1998

Prevalence per 1000

Year n < 15 15–19 20–24 25–34 < 35 < 35a

Males and Females

1990 4534 1.23 3.24 7.84 17.95 6.36 7.06

1991 4757 1.23 3.46 7.86 18.71 6.57 7.31

1992 5050 1.40 3.63 7.67 19.37 6.82 7.57

1993 5431 1.34 4.04 8.83 20.10 7.16 7.96

1994 5869 1.36 4.46 9.30 21.34 7.59 8.44

1995 6062 1.43 4.23 9.06 21.74 7.66 8.51

1996 6465 1.29 4.48 10.09 22.91 8.03 8.95

1997 6862 1.30 4.56 10.67 23.90 8.35 9.32

1998 7736 1.23 5.42 11.49 26.91 9.27 10.36

Males

1990 1705 1.13 2.27 5.57 13.57 4.75 5.35

1991 1811 1.14 2.41 5.67 14.34 4.97 5.61

1992 2033 1.30 2.72 5.37 16.05 5.46 6.15

1993 2171 1.16 2.75 6.39 16.77 5.69 6.44

1994 2478 1.23 3.10 7.47 18.75 6.37 7.21

1995 2568 1.42 2.85 7.01 19.07 6.45 7.29

1996 2770 1.13 3.22 7.86 20.69 6.84 7.78

1997 2882 1.19 3.54 8.07 20.85 6.97 7.92

1998 3217 1.11 4.10 8.53 23.36 7.66 8.73

Females

1990 2829 1.34 4.25 10.16 22.13 7.99 8.73

1991 2946 1.31 4.55 10.08 22.87 8.19 8.96

1992 3017 1.52 4.57 10.02 22.55 8.20 8.95

1993 3260 1.52 5.38 11.33 23.28 8.65 9.46

1994 3391 1.50 5.89 11.17 23.81 8.82 9.65

1995 3494 1.44 5.66 11.15 24.29 8.88 9.72

1996 3695 1.45 5.78 12.36 25.03 9.23 10.11

1997 3980 1.42 5.62 13.32 26.80 9.75 10.69

1998 4519 1.35 6.81 14.50 30.30 10.90 11.97

aAge–adjusted based on the 2000 US population.

by the direct method, with the projected
2000 US population used as the standard.15

Because diabetes prevalence varies by tribe
and by geographic area,16 we also examined
trends in prevalence in 7 regions: Alaska; the
Great Lakes (Michigan, Minnesota, and Wis-
consin); the Northern Plains (Iowa, Montana,
Nebraska, North Dakota, South Dakota, and
Wyoming); the Pacific (California, Idaho, Ore-
gon, and Washington); the Southeast (Missis-
sippi and North Carolina); the Southern Plains
(Kansas and Oklahoma); and the Southwest
(Arizona, Colorado, Nevada, New Mexico, and
Utah). Nineteen (41%) of the 46 service units

that had missing or incompletely reported
data were located in the eastern part of the
United States, and many states in this area
were not represented after exclusion of data
from these service units.

RESULTS

Between 1990 and 1998, the number of
American Indian and Alaska Native children,
adolescents, and young adults with diagnosed
diabetes who used IHS or tribal health facili-
ties increased by 71% (from 4534 to 7736
persons); the crude prevalence of diagnosed

diabetes increased by 46% (6.4 per 1000 to
9.3 per 1000) (Table 1). Throughout the pe-
riod, the prevalence increased by 68%
among adolescents aged 15–19 years (3.2
per 1000 to 5.4 per 1000), by 47% among
adults aged 20–24 years (7.8 per 1000 to
11.5 per 1000), and by 50% among adults
aged 25–34 years (18.0 per 1000 to 26.9
per 1000). Prevalence among children youn-
ger than 15 years remained unchanged (1.2
per 1000).

During the study period, the prevalence of
diagnosed diabetes increased with age among
both males and females (Table 1). The preva-
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Note. White bars = females; black bars = males.

FIGURE 1—Rate of increase in diabetes prevalence among American Indians and Alaska
Natives aged <35 years, by age group and sex, 1990 and 1998.

lence among females aged 15 years and older
was generally about 2 times that among
males aged 15 years and older. This sex dif-
ferential decreased throughout the study pe-
riod for persons aged 25–34 years, and by
1998, prevalence among females was only
1.3 times that among males (30.3 per 1000
vs 23.4 per 1000). The prevalence among
girls aged less than 15 years was generally
about 1.2 times that among boys.

Although the prevalence of diagnosed dia-
betes was higher among females than among
males in each age group, the relative increase
in prevalence in each age group was greater
among males than among females, except
among children younger than 15 years (Fig-
ure 1). Among females aged 15–34 years,
the rate of increase in prevalence ranged
from 37% among those aged 25–34 years to
60% among those aged 15–19 years. Among
males aged 15–34 years, the rate of increase
in prevalence ranged from 53% among those
aged 20–24 years to 81% among those aged
15–19 years. The overall crude prevalence
increased by 61% (4.8 per 1000 to 7.7 per
1000) among males and by 36% (8.0 per
1000 to 10.9 per 1000) among females.

The overall age-adjusted prevalence of di-
agnosed diabetes increased by 47% (7.1 per

1000 to 10.4 per 1000); the age-adjusted
prevalence increased by 63% among males
(5.4 per 1000 to 8.7 per 1000) and by 37%
among females (8.7 per 1000 to 12.0 per
1000) (Table 1). The rate of increase in age-
adjusted prevalence was similar to the rate of
increase in crude prevalence (47% vs 46%).

The age-adjusted prevalence of diagnosed
diabetes among American Indians and Alaska
Natives younger than 35 years varied by re-
gion, ranging from (in 1998) 3.0 per 1000 in
the Alaska region to 34.9 per 1000 in the
Southeast region (Table 2). Between 1990
and 1998, the age-adjusted prevalence in-
creased in all regions, with increases ranging
from 6% in the Pacific region to 152% in the
Alaska region. Increases in the other 5 re-
gions—Great Lakes, Northern Plains, South-
east, Southern Plains, and Southwest—ranged
from 40% to 89%.

Regional trends by age and sex were simi-
lar to trends in the total American Indian and
Alaska Native population younger than 35
years. In general, regional estimates of diag-
nosed diabetes prevalence were higher
among females than among males, increased
with age, and rose throughout the study pe-
riod, with greater relative increases among
males. Although the national prevalence of di-

agnosed diabetes among American Indian
and Alaska Native children younger than 15
years did not increase, the prevalence in this
age group increased in 3 regions—Great
Lakes (27%, from 1.8 per 1000 to 2.3 per
1000), Southeast (38%, from 1.2 per 1000 to
1.7 per 1000), and Alaska (114%, from 0.4
per 1000 to 0.9 per 1000).

CONCLUSIONS

Diabetes should be considered a major
public health problem among young Ameri-
can Indians and Alaska Natives; in less than a
decade, diabetes prevalence among American
Indians and Alaska Natives younger than 35
years increased by 46%. In contrast, diabetes
prevalence among the US general population
younger than 45 years increased by 14% be-
tween 1990 and 1996.17 The large increase
in diabetes prevalence among young Ameri-
can Indians and Alaska Natives further con-
tributes to the already large and dispropor-
tionate burden of diabetes on these
populations.4,18 Furthermore, this increase
poses a major public health challenge for af-
fected communities, because young persons
with diabetes will have more years of disease
burden and a higher probability of develop-
ing costly and disabling diabetes-related com-
plications early in life.16

Throughout the study period, young Amer-
ican Indian and Alaska Native males had a
lower prevalence of diabetes than did females
but had a higher relative increase in preva-
lence (61% vs 36%). The reason for the
larger relative increase among males is un-
known; however, a national examination sur-
vey indicated that men have a higher preva-
lence of impaired fasting glucose than do
women and thus may have a greater chance
of developing and being diagnosed with dia-
betes.19 Although the increase in prevalence
was smaller among females than among
males, it was nonetheless substantial.

The increase in diabetes prevalence among
young women of childbearing age constitutes
an additional public health concern. Diabetes
is not only a major cause of congenital anom-
alies, malformations, and perinatal death10

but also may start a vicious cycle—diabetes
during pregnancy, diabetes onset at a young
age in offspring, diabetes during pregnancy—
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TABLE 2—Age-Adjusted Prevalence, by Region, of Diagnosed Diabetes Among American 
Indians/Alaska Natives Aged <35 Years, 1990–1998.

Prevalence per 1000 by Region

Year Alaskaa Great Lakesb Northern Plainsc Pacificd Southeaste Southern Plainsf Southwestg

1990 1.19 7.94 8.86 4.13 24.97 7.14 8.22

1991 1.05 8.71 8.83 4.06 26.10 7.55 8.47

1992 1.38 8.85 9.93 4.27 27.04 7.34 8.77

1993 1.24 8.46 10.17 4.73 28.40 8.47 9.01

1994 1.76 8.85 10.44 4.58 31.70 9.23 9.54

1995 1.77 10.66 10.19 4.82 33.55 8.89 9.62

1996 1.86 11.70 11.85 5.05 36.40 8.50 10.15

1997 2.29 11.39 12.26 4.60 34.68 9.45 10.62

1998 3.00 14.98 13.72 4.38 34.93 10.30 11.84

Note. Prevalences are age-adjusted based on the 2000 US population.
aAlaska.
bMichigan, Minnesota, and Wisconsin.
cIowa, Montana, Nebraska, North Dakota, South Dakota, and Wyoming.
dCalifornia, Idaho, Oregon, and Washington.
eMississippi and North Carolina.
f Kansas and Oklahoma.
gArizona, Colorado, Nevada, New Mexico, and Utah.

that would be detrimental for future genera-
tions of American Indians and Alaska
Natives.20 For example, the prevalence of dia-
betes among Pima Indians aged 15–19 years
who were exposed to diabetes in utero was 9
times greater than among those who were not
so exposed (24.72% vs 2.75%).21 Upon
reaching the age of 20–24 years, Pima off-
spring of diabetic pregnancies were 32 times
more likely to develop type 2 diabetes than
were counterpart offspring of nondiabetic
pregnancies.22 Whether control of diabetes
during pregnancy could delay or prevent the
development of diabetes in the offspring is
unknown.23

The prevalence of diabetes among Ameri-
can Indians and Alaska Natives younger than
35 years increased substantially in all regions.
The largest relative increase was seen in the
Alaska region, even though this region had
the lowest age-adjusted prevalence of dia-
betes in 1990. This increase in diabetes prev-
alence among young Alaska Natives was two
times the increase among all Alaska Natives4

and may signal the acceleration of a diabetes
epidemic in this population.

The reasons for the increasing prevalence
of diabetes among young American Indians
and Alaska Natives cannot be determined
from these cross-sectional data. It is possible

that the increase is due in part to better case
ascertainment. Population-based studies that
include regular screening for diabetes, such as
studies among the Pima Indians, however, in-
dicate that the increase in prevalence may be
attributable to a true increase in incidence.21

The risk of developing type 2 diabetes, the
most common form of the disease, is associ-
ated with modifiable risk factors such as obe-
sity and inactivity.5 Over recent decades, the
prevalence of overweight and obesity has in-
creased among children and adolescents in
the US general population as well as among
American Indian children.21,24,25 One study
suggested that the increases in weight and in
the frequency of exposure to diabetes in
utero among Pima Indian children together
account for most of the recent increase in dia-
betes prevalence in this population.21 Physical
inactivity is also a problem among American
Indian children.26 Because most of the dia-
betes cases among American Indians and
Alaska Natives are type 2,16 the prevalence of
diabetes is likely to continue to grow as the
prevalence of risk factors increases.

This analysis of the trends in diabetes prev-
alence has several limitations. First, the data
underestimate the true prevalence of diabetes
because we were unable to include persons
with undiagnosed diabetes. Studies estimate

that 1 in 3 persons with diabetes has not re-
ceived a diabetes diagnosis.19,27–29 Moreover,
no guidelines exist within IHS for selective or
systematic screening at the national or re-
gional level. Second, our data did not include
young American Indians and Alaska Natives
with diabetes who visited IHS or tribal health
facilities that incompletely reported data to
the IHS outpatient database, or those who
did not visit IHS or tribal health facilities at
least once during each of the years studied.
Third, population numbers based on US cen-
sus estimates may be inaccurate, and under-
counts could result in an overestimation of di-
abetes prevalence. In the past, census counts
have underreported American Indians and
Alaska Natives, and they do not account for
migration between IHS or tribal health facili-
ties between census years.11 Despite these
limitations, the IHS outpatient database has
been used effectively to estimate diabetes
prevalence among American Indians and
Alaska Natives, and it is sufficiently consistent
to allow the observation of trends.30

Because young American Indians and
Alaska Natives who did not reside in IHS
contract health service delivery areas and
therefore did not receive care from IHS or
tribal health facilities were not included in
our analysis, our data do not represent this
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segment of the population. The prevalence of
diabetes is likely to be comparable, however,
if the levels of risk factors for developing dia-
betes—such as genetic susceptibility, obesity,
and inactivity—in this segment of the popula-
tion are similar to the levels among those
who receive services from IHS.

In 1979, Congress established the IHS Na-
tional Diabetes Program to address the bur-
den of diabetes among American Indians and
Alaska Natives. Significant strides have been
made since then in improving diabetes care,
treatment, and surveillance,30–33 and now
American Indian and Alaska Native adults
with diabetes receive care that is as good as
or better than that received by their counter-
parts in the US general population.34–36

Young American Indians and Alaska Na-
tives now have disproportionately high rates
of diabetes, and the prevalence appears to be
increasing substantially. Because young per-
sons with diabetes will have more years of
disease burden and a higher probability of
developing diabetes-related complications
early in life,16 young American Indians and
Alaska Natives should be the target of efforts
to prevent diabetes, and those with diabetes
should be the target of efforts to prevent or
delay the development of complications. Dia-
betes care and management for youths, how-
ever, present unique challenges, such as a
lack of symptoms, absence of family support,
and denial about the disease.8 Other chal-
lenges may include a lack of appropriate role
models for youth, insufficient motivation to
adopt healthy eating habits, and inadequate
coping skills to adapt to life with diabetes.

Moreover, the quality of diabetes care and
management among American Indian and
Alaska Native youths with the disease is an
area of heightened concern that has not been
well studied. A functional and supportive en-
vironment is critical to the successful manage-
ment of diabetes among children and adoles-
cents, and clinical trials of behavioral and
treatment interventions for youth are needed.

As the prevalence of diabetes has contin-
ued to grow, prevention of the disease has be-
come an increasingly important goal for
American Indian and Alaska Native commu-
nities. Through university-based research,
some American Indian communities have al-
ready developed school programs, such as the

Pathways and Quest programs, to increase
physical activity, improve diet, and reduce
obesity among children.37,38 In 1997, the Bal-
anced Budget Act provided $150 million in
grants to the IHS over 5 years for programs
to “prevent and treat” diabetes among Ameri-
can Indians and Alaska Natives.39 These
grants have helped to establish more than
300 new diabetes programs in American In-
dian and Alaska Native communities. A signif-
icant number of these programs target chil-
dren and adolescents through school activities
that focus on diabetes prevention and health
promotion.39 Ongoing evaluation of Pathways,
Quest, and community prevention interven-
tions may provide examples of successful
strategies and best-practice models to guide
future widespread diabetes prevention efforts
in American Indian and Alaska Native com-
munities. Positive results from clinical trials
aimed at prevention of diabetes among adults
at risk of developing the disease40,41 suggest
that lifestyle interventions to reduce over-
weight and increase physical activity can be
effective among children. As further research
findings emerge from ongoing diabetes pri-
mary prevention trials and community-based
interventions, rapid translation of successful
strategies into public health action is an ur-
gent priority for the IHS.
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